Rapid and Sensitive Salmonella Typhi Detection in Blood and Fecal Samples Using Reverse Transcription Loop-Mediated Isothermal Amplification.
Typhoid fever caused by Salmonella enterica serovar Typhi remains a significant public health problem in developing countries. Although the main method for diagnosing typhoid fever is blood culture, the test is time consuming and not always able to detect infections. Thus, it is very difficult to distinguish typhoid from other infections in patients with nonspecific symptoms. A simple and sensitive laboratory detection method remains necessary. The purpose of this study is to establish and evaluate a rapid and sensitive reverse transcription-based loop-mediated isothermal amplification (RT-LAMP) method to detect Salmonella Typhi infection. In this study, a new specific gene marker, STY1607, was selected to develop a STY1607-RT-LAMP assay; this is the first report of specific RT-LAMP detection assay for typhoid. Human-simulated and clinical blood/stool samples were used to evaluate the performance of STY1607-RT-LAMP for RNA detection; this method was compared with STY1607-LAMP, reverse transcription real-time polymerase chain reaction (rRT-PCR), and bacterial culture methods for Salmonella Typhi detection. Using mRNA as the template, STY1607-RT-LAMP exhibited 50-fold greater sensitivity than STY1607-LAMP for DNA detection. The STY1607-RT-LAMP detection limit is 3 colony-forming units (CFU)/mL for both the pure Salmonella Typhi samples and Salmonella Typhi-simulated blood samples and was 30 CFU/g for the simulated stool samples, all of which were 10-fold more sensitive than the rRT-PCR method. RT-LAMP exhibited improved Salmonella Typhi detection sensitivity compared to culture methods and to rRT-PCR of clinical blood and stool specimens from suspected typhoid fever patients. Because it can be performed without sophisticated equipment or skilled personnel, RT-LAMP is a valuable tool for clinical laboratories in developing countries. This method can be applied in the clinical diagnosis and care of typhoid fever patients as well as for a quick public health response.